Using molecular recognition, receptors based upon diphenylglycoluril have been clipped onto paraquat polymers and styrene copolymers. In the case of the former polymers, the viscosity and electrochemical behaviour was modified. In the case of the latter, liquid crystallinity was induced upon complexation.
INTRODUCTION

Supramolecular chemistry is concerned with the design, synthesis and study of molecular systems and assemblies of molecules held together by relatively weak non-covalent interactions such as hydrogen-bonding, electrostatic and Van der Waals interactions (Refs
. In Nature there are many examples of large structurally complex systems that are built up using a variety of self-assembly processes based upon these relatively weak forces (Ref. 3 ). Although constructed in many different ways and performing a variety of different tasks the basic principles involved in their assembly are the same. In order to mimic the biomolecules and biomolecular complexes found in Nature and to understand their properties and functions, molecular recognition by synthetic receptor molecules, in solution and in the solid state, has received considerable attention (Ref.
4). In addition to serving as bio-models these receptor molecules can be expected to find applications as new types of catalysts, switches, sensors and storage devices. In the field of materials science, supramolecular interactions may be used to control physical properties such as liquid crystallinity or electrochemical behaviour by molecular recognition between molecules and macromolecules (Ref. 5). A number of recent studies describe the binding of protein molecules to specific domains of nucleic acid chains (Ref. 6)
. Some of these proteins are dimers and possess the shape of a super clip or super tweezer, which can bind to single stranded DNA chains and change the physical properties of these biomolecules (Ref. 7). These particular examples from Nature have inspired us to design molecular 'clips', which are capable of binding to functionalized polymer chains. It will be shown here that upon binding of these clips the physical properties of the macromolecules can be altered. Two types of styrene and substituted styrene copolymers were synthesized (compounds 4 and 5, Chart 1). Copolymerization of styrene with 4-benzyloxystyrene in the presence of 2,2'-azodiisobutyronitrile (AIBN) followed by deprotection_jand modification gave polymer 4 (weight-average molecular weight Mw=24 000; ratio of weight-to number-average molecular weights Mw/Mn=2.38). In a similar way copolymerization o f styrene with protected 3,5dihydroxy styrene followed by deprotection afforded copolymer 5 (Mw=35 500; Mw/Mn=2.26). Both these copolymers did not exhibit any liquid-crystalline behaviour. Upon complexation of molecular clip 3 to copolymer 4 (mole ratio 1:1) a very stable liquid-crystalline phase was induced. This phase was observed from 30 to 140 °C and possessed a typical discotic texture, clearly different from the smectic phase seen for the complex with the methyl dihydroxy benzoate (Fig. 3A) . In the case of the second copolymer 5, the dihydroxybenzene moities are directly attached to the polymer backbone. Clipping of one molecule of receptor 3 to every second 3,5-dihydroxybenzene unit of 5 also induced a discotic phase from 86 to 131 °C. In contrast to 4 an additional more highly ordered discotic phase from 21 to 86 °C was observed (Fig. 3B) . These results clearly indicate that liquid crystallinity can be induced in a polymer by a process of molecular recognition. 
RESULTS AND DISCUSSION
